msmmsf av) ~i2) ^ §^ ^ ^ (a) 
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(51) Intel." mm^n 

G0 3F 1/16 

7/20 5 0 4 

HOIL 551/027 



F I 

C 0 3 F 1/16 
7/20 

HOIL 21/30 



b 04 
54 IS 



(2i)me»^ 


4^879-69683 


(7i)tmaA 


000004237 










(22)tilHB 


9 4p 0997) 3^240 
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(54) «^K-A»«fflTXi^Rtf^-0«ift3^flc 

(5?) imm 

■r^i:*>'-c'i'. ^(c. ^"(^-yimmaumt commit 





imi^z, tp^^ - >izfimi-mi^(7)^^:^ - ymmi 
mnm i oics^^t- a im tr-jsisa-ri. 

m&^tihf^^-ycoo-h. ^^^-y<ommti)>h^j: 

^miz. m^-^^-y^zn^-t^m^c^n^-ymmi 
u^tm^^ixx V ^^Msc^oyN"^ - yyu ^mm<^ o 
h<r>i'?i:m^L. ^cr)i^izm^^tix^'^i^-^iS'-ym 
mam i ^izmf^'-j^imix-mmtt-f^ 

Biiie^N'^ - y'B^mm?J&miix\^hW^<r>n^ - 
yrp-y^'MJScoJiHt;:. n^-yWiFmM(r)W.^^ 

mL'^Kx\^tL\^-mjmi^(n\L-2^m\^mz^ 

7'a-y^'ra^li-eXi?^a5^Jg^LT=^(r4, Cl.!:^^ 

[ ff*ja4 1 (1) T*^^> 'J 3 yym . m 2 ^^m-it 

m(r>mm^i. zti^m*)^mtzi^*j^ymm 
mmiTUb. (2) mm^-^i^'j:3ymucr>mmiz 
m&itmmfs.i-hxut . (3) mimm^tmcTym 
mm 1 i^v-'^ b t:mi. m% ■ mmthxmt . 

(4) msS3^1\^i^xhlzX*)m^^titzWJ:^W^:^- 
y^-^x^lzix. H5mK-fbJil^x-y^y^^-tl.I 
mt. (5) friBllll^x;^h5r^*Ucf^, MIBS/'Ja 

yiia$rx.y^y^^-ri.isfc. (6) m^mm^mm-^ 
mm^thxub. (7) iui^eicogBPtcii2Ui-'x 
hSr^^SL, mt/t-mmi-ixmt. (s) frtBii2i^>'' 
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T, mimitm^:J^ y^yi/t^xmb. (9) MiEU 
2 U i^'A Mrl^ L/;:f^, HUiei^ 'J 3 VT® ^ x y h 

xyi-y-z-rixnt. m mmm^imm 
mm-ixmt. (11) miimi^<^mmmmm2(D 

]y=J;^him^L. B^-'^iSi-f^xmt. (12) Mie 
m2(0Ui^xhizX*)M^^iiti\^i^:^h^'^^ -yi-? 
X^izLX. mtS^itm, fiieil24'Si!<tjl«S:X 
•y^yiZ-ri.XSi:, (13) mm2ff)WJXhi:m: 
Itim. B9ISx'j3y4'raiSr'>x-yhx-y^y/-rS 

isfc. (14) mmm<:omiimim§%:m^Lfzm. 
umL-^mizmmm^mmtixmb. iiii^ttzbim 

[ff^^5] Ifiie(9)c7)lglct3{tl.'^x y hX y^ 
y^/fc J:I^fiie(13)cDlSCi>{tS'>x -y bx>y^y/ 

^mmimmi3Xu^miim2'pmmitmtfi. j^ y^y 

[ft 7 ] Bafe(i4) (^xmizmfmimmm^iK 
m'f-t'~M.mmm-7x^t,zmm^iii9Mi:mi^i. 

^^h-k}h(mmMX'h'>x. Au, w, Tiio^:^ 

[000 1 ] 

b'- AffiBa(c»3i'5:mi^b'- AUSffl^;^ ^Zit^-^-cO 
[0002] 

hzki)-i^. UM^-<:^-yim^-thmmwj:myem 
^■^^^m-^fzm'mmmt:nMzxi.^mi:^h 

[0003] bZ^X\ UfflcOI C^ y7^C7)-b;U 

fzib. z<Dm:^^'<^-yi:-mx'tami'0'ommm^ 
^i:f^m^-^xmmLnm-izti>zx^x . -b/ns 
mmm^:mmmx'^ii-i ^ t i. "-mm 

l)±^iO^«^{cJt^T . 1 f - -y S i/ 3 -y h 
[0004] ±IB-fi«®ftt'{4, i^i6^<7)HfrSys'^ 

- ymgL^tLfcWf-t'-Ammm-^^^^ifimb^j: 



10005] mmMDmeiz^mmmitLx. 

04~3408i:) J [ "J . Vac. Sc i . Technol . " B 12 (6) , Nov 
/Dec 1994(p.3404~3408)] l3lBKOS-?^h'-Agaffl 

fflVX^(B)£7)^ffi0-Cj)'9. (b){i(a)c7)c-c||Br 
ffi0T'J)l), ttz. me(7){c)ii. m6{ai)l,zm^Lti 
m?-t'- A^gfflv^^ ( B ) N-:? - yy-u .y 2 

[0006] 1 «0^i^h'-A|iaffl-7>^i7 ( B) 

{4, '^^C0JK^^m<^m^ "t" *>'20//mgJg<Ofim 
l*li:^roTt5 0. -?-<0jgH(:t4. lf§ "T" 3!>«500~6 
00;umiOV;^^'3^^4*«Jg/at$/l.TV^S [06<7)(b) 

ilTV^S [06iO(c)#Bg] , (^rtJ. 06iD(c)4>. 

mx'$>i>, ) 

[00 071 zcom^<r>J'<^'-yya-yi?m'^2<r>o-h 
loSrStRL. ^<7)f\>izm&^ixXK^:^/^^-ymmi 

PfP3t01otc«i^h'-A*<ii3§-ri.;i:(cJ:'9, lo 

D.y^m^2&l^LT^Oji-fCttctO. a^<7)S 

[0008] (t^*e^J2) 07(;, tfl!*e?i|2i:fC, 
''1994^. "x;?. • e- • T-f • - • 7* h-^X^' • 

ry H ■ x-y^;^^->f^- • vx^ • f-i?yDi;-" . 

I|2254^(I|126~132H) J [1994 "SP I E" , Vol.22 

54, "Photomask and X-Ray Mask Technology" (p. 126 
M32)] ti£Kc7)^^t'-A^SfflVA^(C)^S^-r, 

mX'h*). (b){4(a)<7)d-d^Brai0-C3il., tt:. 
ll7iO(c)(4.07(a) izm^^ Lfzmf t'- Aggffl V 
X ^ (c ) - y .X 2 ^'kttmm.im 

mmx'h^, 

[0009] ^0iJ2<^«^b'-A||Mffl-7;^^(C) 

{±, mmmmi^coj-^^-ymmn^sm^^tix 

i:|5lCJi$ "T" aiai:Sffl{c^iHgi5l:*-r«>. ^ 
a>y:?^Slivx^i^2 0S-^{t:^v:^jtC:=5roTV^ 
I. [07<7)(b)#Bi] . ^N-^'-yro>y:?mi|!{2 

ic{4, mmmmitmm. m^<r>^-^i^-ymmn^ 

3a~3e35iJg)S$nTV^^ [07<?)(c)#B3] , (=2: 
Jo. 07co(c)^3. 7Ji:t'-A-9->fXffiiEI3Pa{-C'* 

[0010] z<^mm2<r>m=Fh'-j:.mmm^:^i' 
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(c)i4. mmmei,z9rs-t^mi(Dm'^^-j^mmm 

■7Xi?(B)HJt^-C. v;?.^'3d^gl54i:|5ll:JI§ "T" 

[00 11] mmm3)m8}ixi/m9^z. mm3 
t Lxm^^2-ib2\f>n^m\,zm^.^ixx\^i>m=^\^- 

^t'-A^Mffl-7;?.^(Di)cr)¥®0. (b){4. (a)c7) 
e-e^»iffi0. (c){4. U)\iZW^^Ltzn=f-yz-Am 
mM'?:^9(li^)(r)i'<i^-yir'a^y^m.m^:^tsm 

<r>m,mmx'h^, tfz. ii9co(a){i. m^f-A 
mmm-?x^{Di)cr,^mm. (b){4, (a)c7)f-fm 

BiffiE. (c)(4. (a)lc0^Lfc€^t'-Ajiafflvx 
^ (D 2) ws-^ - y T'n >y ^IS 2 t:iftm^<r>mM 

mmx'hh, 

[0012] mkm3<7)m^^'-j^imm^:^^{D,) 

1^ft2 1 [08c^(b)#Bg] *ix:^i6]t5j:yfY:^r 

ta!*fi?ij3com^t'-A^affl^X^(D2){±. #S(*52 

Mzm^^iitzv^^'-j^^sm^x^'X'hh, 

[0013] fiP*>. ts!*C^J3i7)Si^h'-A^Mffl-?;(.:? 

(D,). {Dim.mmmmi[^<D/'^^-ymw^Dm 

f-ym^mamx'om<. -?:^^^mmx'oi> 

m=Fi&\\ mmizm^i^L^j:\\ miif^2 1 ^^{t 

mzmfS.^iifzmMm8pm) . tfzu. xij\iitrzii 
Yijfiico-'ijf^coMzm^wzmmm 9 « <^l<d 
x'hh. 

[0014] mm^m3<r>n,'^\L-^mm.m'7x^ 
(Di), (D2){4, wm<r>mi\<z^sLtz'm.m2cr>n=f\i 

[0015] 

*0iJl~3c7)J;o^mi^t'-A^gffl^x^T'(i. <J:i: 

[0016] ^-r. ffJSio06i:^-tt^*0^ 1 cornet' 

-A^Sfflvx^(B)-c(i, ^iliMiill*l^^v^°:5'-yJ^ 

«^p^ 3 at^-eoigHon^ " t " ifiiopL mtm ^fz 

iiM^i*^s!t«^i>?i§:n*>'^i.. tfz. ^^^-yiimm 
pgi53ji "t" (mm\tfmmx'hhtz»). n^-ym 

[ 0 0 1 7 ] mwmi \,zmmm2(r>^^\^ 



mz. •7;^^'3:ltgB4t|pll:il§ "t" coyn-y^^fgj? 
2(jymi^'ytt\^t\^o^^ffhh. ^<^^^. DRAM 

[00 18] ifc, luS<7)08i5j:yi29l^S^-m*0'J 
3<7)^^t'-A^fifflVJ?.^(Di). (D2)-C{i. ^A-- 

2\(nmmkii^'fmt%tcr:\^^£\^tz'<h. ^mmm 

[0 0 19] *||BB{i. t;^Ci|l~3(^miEX^, ISIji 

[00 201 t/vT, *^B^c^BWJi. m2(C. ^^-1/ 

iiuzhi, 

[002 1] 

■ri.lll2:#B5L, i^lllc7)^?^§fflv^TiSHH-f.So ) 

[0022] :^mmw.ii. (A) jf i^ftg 1 mzm^ 

yro-y:?^iS2«?)^tC. >'N°:5'-yj^llPgl53<OJf§ 

m<ttz. mmtmmiz^M^^^ti. t^d./^^ 

m-7x^^m5m^L. tfcii. mizm 

ifx3 'y^mm2 i*i<7)A-^' - yjmma^ 3 im^^tix 

s "T" x'om<u.z. mmbmz^is.^t:^t 

|g2co:/o-y:?^M-7X^^tmS6?:JgjS-t?.. 

[ 0 0 2 3 ] Hp^, i^wmzmmT\^'-j^mmm-?x 
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iwie>'N°:J'-yic^tiE-t^j^<7)>''?:5'-yjBl^g3Pgi5 
lo^iiJRL, ^<ryMz3^^iiX^^hn'9 -ym.^ 

• fifEA";?' - ymmmt'^^w.^tix\^hmw^>^9 

-yiru ',^^m)Wm\,z. -ymm^%<r)n.^ 

^m^Lxtiih^tm-m.1) . tfdi, 

■ HulB^N'^-yyoy^mi^co+^o^N'^-yjgtt^pg? 

m&^tix^^^j:^^'^^mm(Dt'-M.}mmmizi,. 

m$i*)m< uz. mtm&izm^i^i-i. m 
2<Dytiy^^m-7X9^mim&Lx^j:hzt.( 

[ 0 0 2 4 ] *^BBfcfi^'&m^t'-A||gfflv;^ 

mm-?x:^i:mM.'tiijmx'$)'^x. (i) T*»4>i^'j3 
yTM, ^2'i>wmitm. i^v^y^m, mi'pm 
mmm. i^'j:iy±m<7)mizm&i. ^ti^m*)^ 
hittzi^v=iymL^^mi>xmb. (2) mm^ 
i^vz3 ymm<^mmizBMitm m'^-thun t . 
(3) mimmmm<nmm\,zmv=Jxhim^L. n, 
% ■ mcfhJMt . (4) Miam t i 
^ixtzv'jxvj^^-y^^7.9izLx. mmmm 

m:cyi-y^^t^xnt. (5) ms5Ml\^'J:^hm 

(6) m^mmimm^mizm^tiTUb. (?) Mie* 

(8) mim2l-'Jxhl,zX'om^^fitzl^'y^h^'< 

i^-yi:-?x^(zLx. mmitmmi:^ y^y^t^ 
xmt. (9) miM2u>'xh^miUzm. mta^u 

3yTii€r'>x>/hx-y^y/-ri.Igi:> (10) Sftc 

:m^zn^m-immimm-hxmb. (id liriBss 
osffitcssii2c7)i^>''Ab5rM^t, ■ mmt^ 

xnt. (12) miiem2<;ou>-'xh{cJ:'9Jg^$<i^c^ 

24'Ml:)i®&x-y^y7'-ri.Igt, (13) mtm 
2<7)l^-JXh^mHfzm. luiSi^U^ytffgiSr'^x 
./hx.y^yi/-ri,lSt. (14) a^K^McOmfifiM^b 

[0025] 

ButBli^ 1 . 2 tlEa<^m^ t'- AllSffl v;?. :7 l:t3 




[ 0 0 2 6 1 $ <i>t. t'-A^MfflV 

ifzibcommx-h-^x. ^mx'ni,zm.^t^i>cox' 

ti^rv^**. Au. W. T i X*)^j:immmtl(ntL^\ 
[ 0 0 2 7 ] <5:jc, *l|BJ{;:^S«^t'-ASiaffl^x 

^axmcrtwmijmizx 'o^tim^z-y^.^xmrnt 
^tj. cic^iMBBt^i/coTJi, 'iMimtmix-mi 
tmi^mit. mi<^mi:m\>^xmm-i> 
[00 28] :^m<7)mAi. m.Lfzbt5*). (A) m 

mm 1 mzm^ (nn^ - vwmuu s m^^tix 

^3i)m^^iix\^^j:\^^mm<7)\L-Ammmmiz 
^-^^-ymmn^c^m^ "t" j:'5te<. v 

(0029] :^fmt. am , (i)^i:mLt-ri c: 
tx\ 

(Timmmmm^b. mm^'i>iz^ifmm^zx 
mmmm i <o«{ta?:i!6±-ri. >r t m-^ ^tmz. 

■ mMcr,i,<;)iz!tKx . mmmm i i*i<^^n-^ - ymmi 
amm^^tix\^i^^i^-yyayi'mm2(Dmi: 

■ •?x^<7)mmmmm±uzztizx o . - y 

-y ^'Mi^2i*i{im$iiTv^i,/N°^ - ym^mns^ 
3 iojf $ " t " 5: mmit-ti> ^ t A^'T # ^ i7)-c\ snia 

[00301 

immm] mz. ^mmmm^mf. :^mt:m 
mzmm?>tf^. ^^ma.. i^XT(7)mmmi. 2tcj;-p 
xwi^^tihi><7)X'm<. mi^^m(m^<Dmi\H 

[0031] (%mmi)miiixim2\i.^w^<^ 
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-mmimmm i Hzmw^-yz-mmm-^x^ 
mtrnx-h-iX. ^<r>o-h. iii(a){4. %m=f-\L- 

m. (c){4. (<i)\<z^.i,tz%=?->^-j^mwm-7x^(r>n 
9-y-xu y ^mm ttsmcoi&mmmxh i. . t 

w^x'ht, 

[0032] :mmm i c7)«^ h-- a^mb^x ^ 

(Ai){i, VXi?5:l^gP4c7)Jf$ "T" (Illi7)(b)# 
mW^OO^mfx mX'h 0 , SS^-iti^ 'J 3 ySK^X -y 

fME-rsil3iO(iSA)C*-tJ:dtc, v'lja 
mi+^M^i:^i2. i^o^yfpfsmi 
3, 'm2^mmi\:msi4. i^yayTSisosa 

[0033] Wimm 1 rtt:U4, ^ilS<oy^•:5' - yya y 
^^^2*iJ>D([lIl(a). 02(d)#Bg]^ rcO^t^- 
y:ru 7 :7M1^2<^i4'{cgP:H--MfflA°;5'->'-C'3^I.^N":?' 
-:^J^^Pa53 a-3 e t^^fflOh'-Aif-f X 
fflffiB3Pa57*^JgjS$tlTV^S(|lliO(c )#»§). 
^'-y7'o y^M^2{4. -ja£7);ft$ "n" *^400~600 

jj. m<r>sEl}JBX'h ■>^^- ym^mc^ 3 aixt'- a 
fm<^jEijmx\ "t- fcticzo/zmgjgTfc 

[0 0 34] ::<7)A°:7-y7'n.y^'^^2c^igHt, 

- ymma^ 3 aix t - a-^-^t xniEm nu7m 

3 ^IT V^:5:V ^TiJ^figJ^ffliO t'- AjgBf^lSfc 

^N-^-yj^mPg|5&y^h'-A-9-^XffiIEg3ngB7 
<^JI§ "t" J:OiW<. v^^5:1^gP4i0iI§ "T" 

x^m< uz. mmtmmizw-ii.m^th. m2<r> 

ro >y ^'S^M7^^SJtgS6**?^i£§ii:t1gj&tc5r-> 

[00 3 5] Jl^llCcl:'). ^^^^-yy^vi-y^m^2(r, 

\'^'pizmmm:}nzxmmmmmmm<'^ 

t ti^x'^ htmz. ^^<D t c7)tcit/^T , wmmm i 

cOA-^ - yjg^^^pgp 3*«$iiTV^I.^N°^ - V-T'n 
'y^mm2<r>mi:m^tZtti^Xth, ttz. '^X9<r> 
WmmB.1f^}LLtzZ.)i\,zi,^ . /^^-yray^^ 

m2mzm^^tix\.^^^-^:^-ym^mau30m^ 
" t •• mmtt^z t *>'T'# ztii,zx*). aax« 

[ 0 0 3 6 ] iRtC. iOHtefi?! 1 cOSi^h'-AHSfflV 

x^'(Ai)cr)igji:6^tcov^T. m3i3^im4izm-^ 



[0037] ^mmm i <r>m=f-^-j>.mm-?:^9 

14. i^'Jay^J^lS. mi'l'^'ft^l 2, 

100 383 ^ff)^. ms<r>xmBi.z7r<fi^o\,z. HI 
Uv-'XMeSrO. 5~3jum(S3fe^gtJ:»)M=5:S) 

gP3a-3e^t'-A^f-fXSiEma57" (111*1(00 
l(c)W<7)b->'';^bA-:?-yj!)ijg^$ix-S.. 

[00 39]«Ev^T, ll3coiSCtc^-rj:dlc. HI 

j^hl 6Sr^4L/^f^. S^UnyiSi iSrr^Xvx 

[0 04 0] ll3cOISD{CS^fJ:'9t3, 0. 2 

mSJgcOSItMii 1 7 Ir C V Dffilrffll (liS^ 

^i^')^ymm)<r)^mm^\^. ^m.. ^cosig 

cO«iiil:H2U>^'XM8?:^L. MffiT7-f-^-^: 

[ 0 0 4 1 ] <xv^T\ ii4c7)xsEtc^-r i a tc, ±ie 

H2Wj^'XM8S:'7X^{Cg^kiyyil 72">x.y hx 

■y ^ y ^XtiT"^ XVX y ^ y ^ t itf^ , H 2 1/ i-'X h 
IS^I^SL, K0H?i?S-C'S/'J3yTSl 5$:'>x.y 
hx.y^yi/-tl,, ^iilcj;0. ll4coiSE(cS^ti; 

[0 04 2] Z.(ni.o\,Z\^Xmht.t;im.\Z. 04(7)1 
gFtCS^tiotC. SJg, 0. 2//mgJgOg'ftJlll 
7^CVDffi*fflV^T«^^®CjgB£t^v:f^. a^cOS 

izmmmim'7x^<7)ry-( ^yh-7-'^i'^h-itxm 

r 7-0 -y ^S^IiVX^'^a^glSS Jd J:l/fH2 ro y ^'S 
^HVX ^'^d^SP 6 (BUNCOS 1 , 0 2#Bg) J i: |5I tJg 

^^(OPi^'xh/N-^-y^^^til.. ] 
[0 04 3]^V^-C. m4<7)XmGI>Z7r^tXol>Z. lute 
H2l'i^'XM 8t:J: m^^ixtzUi^xh^-<^ -y^ 
VX^ Cg^kH® 1 7 . H2 ff^^klSJi 1 4 Srr^x 
vx-yf-yi/Ucf^, H2^i^'XM8S:l^*L. KO 
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H?gjg-C'i^ 'J 3 y t^Jli® 1 3 ^ '>X y hx >y ^y /^fif 

d . ciiic i: 0 . 04 xnGi,z9r^tx d ^^mmm^s.^ 

[0044] mmz. mm^m<Dm-i\:mM 1 7 sri^st 
tzm. 04 (ois H tcs^-r J: a , t'- Agafflv 

IfilJi*3 J:l^fj<0l^f-<£^$-ii-|./v!ft(O^m« 1 9 (A 

u, w, Ti^j:}^)ixj'iy^izxo. mmmizo. 
5^2 Mm{^mcr)^^zx'om^j:i>mmt I. zinz 
i 0 . 04 xmrnz^^tx 0 ^tti^t'-Asafflvx^ 

[00451 :imMm 1 cO^^h'-AHafflvx^ 

(Ai)«i, B5f^c7)0i, 02{c*-r<J:a{c, «iS:(0>'N-:5' 
-yXo.yi?^1^2(7)4'tc. -JStSBS-Cffli^^l. ra/? 

<nf-^'S'-ymmu^3ifi5^{j^9-ymmu^3 

a~3e :01<!O(c)#JS)jJg^$il. ^iTc. 
iEIBPgP7 *n o(0 1 c )#BB) J 

[0046] ( njfe^j 2 ) 0 5 ti . i^wn<r>mmmm 
mmm2) i^z^hv^-y^-j^mmm-^x^^mm-fm 
X'h-yX. ^ffyo-h. (a)(i. zff^^=f-\^-mwm 
Xi?coTS0T'$)'9, (b){i. uxnh-hmmmx' 
J>i9. (c)(i. (a)tC*Uv:A'^-y7'n>y^Mi^S:# 
tfa5:«-(Ofe£^if^0-C*>l.. 
[0047] CcOlS5fefi?«2(7)«^ h'-A§IMfflVX^ 
(A2){i:, 05O(c)t'^-rio(c, ^N-^J'-yyn-y^ 

mi2(D^\.z-mmm 1 tcijtt^ f- A-t^^ xmi^ 
□^57 im%(nm 1 (o( c J ^^-it-f . i(oa5^{;: 

2 (OT'O .y ^laatffi^X^SJtSP 6 ^^{fC V ^Sfll 

mmm-^x^x-hh. 

[0048] ^<^/c4^. *^fi?!l20m-?b'-A||Sffl 
^ (Ai ) J: 0 tMlc^x^iOSJietiSSiJg^^iSt^^Siilc^: 

[0049] z(r)mm2<nmf^-j^mw.m-^x9 

(A2)<^$?Ji:^tOV^T{4. fl?«(O03. 04tC^^L 

V 1 8^^^|3Ucm(H<i^(7)04IgF#BS], MHT^ 

9^m>5mxsmMmmi bm^m^<7)m2'/n 

(DUi^xh^'^i^-y^m^i'l. 
[0050] ^(Of^, m%<Dm4xmGi,zmtx . z.<n 
wjxh^^i'-yi:'7x^i,zm.'mmi7 , ^24"^ 
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